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E X P L A N A T I O N  0 1 "  T E R M S  
S i n c e  i t  i s  n e c e s s a r y  t o  u s e  s o m e  t e r m s  i n  t h i s  c i r c u l a r  t h a t  m a y  
. ! l o t  b e  f a m i l i a r  t o  a l l  a n  e f f o r t  i s  h e r e  m a d e  t o  e x p l a i n  t h e m .  
N  U T R I E N T S . - T h e  i n g r e d i e n t s  o r  c o m p o u n d s  o f  a  f e e d  s u c h  a s  
m a y  b e  u s e d  b y  t h e  a n i n 1 a l ,  a s . .  p r o t e i n ,  c a r b o h y d r a t e  a n d  e t h e r  
e x t r a c t  o r  f a t .  
D I G E S T I B L E  N U T R I E N T S . - T h o s e  p o r t i o n s  o f  t h e  n u t r i e n t s  t h a t  .  
a r e  a p p r o p r i a t e d  b y  t h e  a n i m a l  a n d  n o t  p a s s e d  o u t  i n  t h e  f e c e s .  
C O E F F I C I E N T  o f  D I G E S T I B I L I T Y . - T h e  p e r c e n t  o f  a  f e e d  o r  o f  a  
n u t r i e n t  t h a t  i s  d i g e s t e d .  T h e  t o t a l  q u a n t i t y  e a t e n  m i n u s  t h a t  a p ­
p e a r i n g  i n  t h e  f e c e s  d i v i d e d  b y  t h e  t o t a l  q u a n t i t y  g i v e s  t h e  c o e f f i ­
c i e n t  o f  d i g e s t i b i l i t y  o r  t h e  p e r c e n t  d i g e s t e d .  
C O N C E N T R A T E D  F E E D . - A  f e e d  t h a t  c o n t a i n s  a  c o m p a r a t i v e l y  
l a r g e  p e r c e n t  o f  d i g e s t i b l e  n u t r i e n t s  a n d  a  c o m p a r a t i v e l y  s m a l l  p e r ­
c e n t  o f  u n d i g e s t i b l e  m a t e r i a l ,  o r  i n  o t h e r  w o r d s  a  f e e d  t h a t  i s  n o t  
b u l k y .  _  
R O U G H A G E . - T h e  o p p o s i t e  o f  a  c o n c e n t r a t e .  A  b u l k y  f e e d  o r  
o n e  c o n t a i n i n g  a  r e l a t i v e l y  · l a r g e  p r o p o r t i o n  o f  u n d i g e s t i b l e  m a t e ­
r i a L  .  
M E T A B O L I s M . - T h e  c h a n g e s  t h a t  f o o d  s u b s t a n c e s  underg~ i n  '  
t h e  a n i m a l  b o d y  a f t e r  t h e y  a r e  d i g e s t e d  a n d  t a k e n  i n t o  t h e  s y s t e m .  
PROTEIN.~Nitrogen c o m p o u n d s  t h a t  a r e  u s e d  f o r  p r o d u c i n g  
a n d  m a i n t a i n i n g  t h e  l e a n  m e a t  o r  m u s c l e  t i s s u e  a n d  t o  a  l e s s e r  e x ­
t e n t  t h e  b o n e  t i s s u e  o f  t h e  b o d y .  B o n e s  a l s o  c o n t a i n  c o n s i d e r a b l e  
a s h  o r  m i n e r a l  m a t t e r .  
C R U D E  P R O T E I N . - T o t a l  n i t r o g e n  c o m p o u n d s  ( N x 6 ; i )  o r  w h a t  
i~ f r e q u e n t l y  c a l l e d  p r o t e i n .  T h i s  i n c l u d e s  t h e  t r u e  p r o t e i n  a n d  t h e  
n o n - p r o t e i n .  T h e  l a t t e r  c a n n o t  b e  u s e d  b y  t h e  a n i m a l  a s  a  s u b s t i ­
t u t e  f o r  p r o t e i n .  
F A C T O R  O F  P R O T E I N  W  A S T E . - : - W h e n  a  p i g  i s  f e d  m o r e  t h a n  a  
c e r t a i n  q u a n t i t y  o f  p r o t e i n  h e  d o e s  n o t  u s e  t h e  e x c e s s  o v e r  a n d  a b o v e  
t h i s  q u a n t i t y  a s  e c o n o m i c a l l y  f o r  p r o d q c i n g  g a i n s  i n  l i v e  w e i g h t  a s  
w h e n  f e d  t h e  q u a n t i t y  b e l o w  t h i s  p o i n t .  T h e " p o r t i o n  l o s t  o n  a c ­
c o u n t  o f  t h i s  l e s s  e c o n o m i c a l  u s e  i s  ' w h a t  i s  h e r e  t e r m e d  t h e  f a c t o r  o f  
p r o t e i n  w a s t e .  V V h e n  t h e  a n i m a l  i s  o n c e  p u t  u n d e r  s u c h  c o n d i t i o n s  
t h i s  h a b i t  o f  w a s t i n g  a p p a r e n t l y  i s  m o r e  o r  l e s s  p e r m a n e n t l y  e s t a b ­
l i s h e d .  
F E E D I N G  S T A N D A R D . - A s  g e n e r a l l y  u s e d  a  f e e d i n g  s t a n d a r d  i s  a  
" s t a t e m e n t  o f  t h e  q u a n t i t i e s  o f  t h e  v a r i o u s  d i g e s t i b l e  n u t r i e n t s  n e c e s ­
s a r y  f o r  t h e  d e v e l o p m e n t  a n d  m a i n t e n a n c e  o f  t h e  a n i m a l .  A s  u s e d  
i n  t h i s  c i r c u l a r  i t  a l s o  i n c l u d e s  w a t e r .  
INTRODUCTION 
An investigation was started in 1904 the principal object of 
which was to determine the various factors that enter into the prac­
tical pr<;>blem of swine feeding. It was also thought that the fun­
damental principles of animal nutrition as related to swine might 
be formulated in the light of the facts determined in this investi­
gation, making a new feeding standard. Judging from present in­
dications when this shall have been finished larger, more uniform, 
and n10re economical gains can be obtained than is at present possi­
ble with the average feeder. 
This investigation has been in progress continuously since 1904 
and has not yet been completed. More than AOO pigs, all of which 
were bred on the University farm, have been used in seven different 
feeding experiments and two digestion experiments. The results 
af several auxiliary experiments, conducted by the writer but not in 
this , series, have been included. The digestion experiments con­
tained two pigs. each, and the feeding experiments contained from 
four to nine lots each with seven to ten pigs in each lot. The pigs 
in these various experiments were put on feed at weaning time 
which in general was at two months of age. They usually were feel 
for a period of six months, closing the experiment with pigs eigh~ 
months old. The feeding was done in dry lots and the rations for 
different lots and different series of lots were varied. An accuratt 
record was kept as the experiments progressed and the various phe­
nomena that occurred thruout their course were represented by 
means of plotted curves from which deductions were made . . 
Since this investigation has not yet been completed, the bulletin 
presenting the data cannot be publi"shed at this time, and it is the 
abject of this circular to give the deductions as they appear at pres~ 
ent. The composition of feeds varies, the caefficients of digesti­
bility with one possible exception are nat constant and it is not 
known what all the variaus factors are that enter into the problem 
of swine feeding. Furthermare the experiment of the series now in 
progress shows that there may be still other factors that have not 
thus far been considered and that apparently are just as important 
and perhaps more so than any of those mentioned in this discussion. 
This being true it is easy to canceivethat the factors worked with 
thus far are nat yet definitely determin~d and may .be consider~ply 
modified by future experiments of this series.: It is believed, how­
ever, that the material presented herein is a step in the right direc­
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t i o n ,  i s  a n  i n 1 p r o v e n 1 e n t  o n  w h a t  i s  o t h e r w i s e  a v a i l a b l e ,  a n d  t h a t  i _t  
m a y  b e  o f  s o r n e _  a s s i s t a n c e  t o  t h e  s w i n e  f e e d e r .  H o w e v e r ,  i t  i s  t o  
b e  d i s t i n c t l y  u n d e r s t o o d  t h a t  f u t u r e  e x p e r i m e n t s  m a y  m a k e  i t  n e c ­
c e s s a r y  t o  m o d i f y  w h a t . . i s  s a i d  h e r e i n .  
T H E  A P P E T I T E  O F  T H E  P I G  
I t  i s  e v i d e n t  t h a t  t h e  a p p e t i t e  o f  t h e  p i g  i s  n o t  a l w a y s  a  s a f e  
g u i d e  a s  t o  t h e  a m o u n t  o f  f e e d  t h a t  m a y  b e  c o n s u m e d  t o  t h e  b e s t  
a d v a n t a g e .  I n  . g e n e r a l  t h e  p i g  u n d e r  f i v e  o r  s i x  m o n t h s  o f  a g e ,  
w h e n  p u t  o n  f u l l  f e e d  o n  a  r a t i o n  o f  c o n c e n t r a t e d  f e e d s ,  w i l l  e a t  a n d  
d i g e s t  m o r e  t h a n  h e  c a n  u t i l i z e  w i t h  t h e  g r e a t e s t  e c o n o m y  f o r  t h e  
p r o d u c t i o n  o f  g a i n s  i n  l i v e  w e i g h t .  A b o v e  t h i s  a g e  t h e  r e v e r s e  i s  
t r u e :  n a m e l y ,  h e  w i l l  n o t  n o r m a l l y  e a t  a s  m u c h  a s  h e  c a n  u s e  m o s t  
p r o f i t a b l y .  
B y  f e e d i n g  w i t h  t h i s  e n d  i n  v i e w ,  i t  w a s  s h o w n  t h a t  p i g s  m a y  
b e  i n d u c e d  t o  e a t  p r a c t i c a l l y  1 4 %  m o r e  f e e d  d u r i n g  t h e  e n t i r e  
c o u r s e  o f  t h e  e x p e r i m e n t  ( e x t e n d i n g  o v e r  s i x  m o n t h s )  t h a n  i s  e a t e n  
b y  o t h e r  p i g s  w h e r e  t h e y  a r e  n o t  t h u s  f e d .  A t  t h e  p o i n t  o f  g r e a t e s t  
d i f f e r e n c e  4 0 %  m o r e  f e e d  w a s  e a t e n  a n d  i n  b o t h  c a s e s  t h e  p i g s  w e r e  
k e p t  o n  n e a r l y  f u l l  f e e d .  T h e  l a r g e s t  o r  t h e  m o s t  e c o n o m i c a l  g a i n s ,  
h o w e v e r ,  ar~ n o t  a l w a y s  p r o d u c e d  b y  t h e  l a r g e s t  a m o u n t  o f  f e e d .  
F E E D I N G  T H E  Y O U N G  P I G  
D u r i n g  t h e  s e c o n d  m o n t h  o f  t h e  p i g ' s  l i f e ,  a f t e r  t h e  t i m e  i t  l e a r n s  
t o  e a t  a n d  b e f o r e  i t  i s  t a k e n  a w a y  f r o m  i t s  d a m ,  t h e  p i g  s h o u l d  h a v e  
a  t h i n  · s l o p  s o  t h a t  i t  w i l l  g e t  e n o u g h  w a t e r  a n d  n o t  a n  e x c e s s  o f  
n u t r i e n t s .  P r o p e r  r e g a r d ,  h o w e v e r ,  m u s t  b e  h a d  a s  t o  w h a t  i s  p u t  
i n t o  i t s  r a t i o n .  T h i s  h a s  n o t  y e t  b e e n  d e t e r m i n e d  b u t  m i g h t  b e  a  
m e a n  b e t w e e n  t h e  m i l k  o f  t h e  d a m  a n d  t h e  r a t i o n  t h a t  i s  g i v e n  
l J e r e i n  f o r  a  p i g  t w o  m o n t h s  o f  a g e .  
P I G S  T H R E E  T O  E I G H T  M O N T H S  I N C L U S I V E  
A s s u m i n g  t h a t  p i g s  a r e  t o  b e  w e a n e d  a t  t w o  m o n t h s  a n d  m a r ­
k e t e d  a t  e i g h t  m o n t h s  o f  a g e ,  t h e  t h i r d  t o  s i x t h  m o n t h s  i n c l u s i v e  i s  
t o  b e  c a l l e d  t h e  g r o w i n g  p e r i o d  a n d  t h e  s e v e n t h  a n d  e i g h t h  m o n t h s  
t h e  f a t t e n i n g  s t a g e .  T h e  f o l l o w i n g  c u t  i l i u s t r a t e s ,  i n  i t s  p r e s e n t  
s t a g e  o f  d e v e l o p m e n t ,  t h e  f e e d i n g  s t a n d a r d  w h i c h  i s  b e i n g  w o r k e d  
o u t  t o  a p p l y  t o  g r o w i n g  a n d  f i n i s h i n g  a  l~rd h o g .  
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CUT 1 :-FEEDING STANDARD 
In the above cut, the horizontal spaces indicated by the numerals 
at the top represent weeks. The left hand or beginning of the cut 
represents 2 nlonths of age and the right or close, 8 months. 
The vertical spaces shown by the numerals at the left refer to crude 
protein, carbohydrate, and ether extract, and those at the right to 
water. These numerals represent the amounts in pounds that are 
to be fed per 100 pounds live weight per day. In each case the 
amount is calculated upwards from the base line. Mineral matter, 
which is not represented in this cut, should be kept before the pigs 
in the form of salt, charcoal, air slaked lime, wood ashes and bone 
meal at all times. 
6  
P R O T E I N  R E Q U I R E M E N T  
I t  w a s  f o u n d  t h a t  m a x i m u m  g a i n s  ' a r e  p r o d u c e d  a t  a  m i n i m u m  ,  
c o s t ,  a s  s h o w n  i n  C u t  I  a b o v e ,  b y  s t a r t i n g  t h e  p i g  o n  a p p r o x i m a t e l y  
. 6  p o u n d  o f  d i g e s t i b l e  c r u d e  p r o t e i n  p e r  d a y  p e r  1 0 0  p o u n d s  l i v e  
w e i g h t ,  i n c r e a s i n g  t h e  q u a n t i t y  t o  . 7  d u r i n g  t h e  f i r s t  s e v e n  w e e k s ,  
d e c r e a s i n g  t o  . 6  t h e  f o l l o w i n g  f o u r  w e e k s ,  a n d  t h e n  f e e d i n g  . 6 5  
p o u n d  d u r i n g  t h e  l a s t  s e v e n  w e e k s  o f  t h e  g r o w i n g  p e r i o d .  D u r i r i
6
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t h e  f i r s t  f o u r  w e e k s  o f  t h e  f a t t e n i n g  s t a g e  t h i s  i s  r e d u c e d  t o  a p - ·  
p r o x i m a t e l y  . 3 3  p o u n d  w h i c h  i s  f e d ,  t o  t h e  c l o s e .  
T h e  r e a s o n  f o r  t h e  i n c r e a s e  i s  t o  p r e v e n t  n i t r o g e n  e q u i l i b r i u m ;  
w h i c h  t h e  a n i m a l  b o d y  t e n d s  t o  e s t a b l i s h .  T h e  d e c r e a s e  d u r i n g  t h e  
m i d d l e  o f  t h e  g r o w i n g  p e r i o d  a n d  a t  t h e  b e g i n n i n g  o f  t h e  f a t t e p i n g  
s t a g e  a p p a r e n t l y  r e d u c e s  t h e  f a c t o r  o f  p r o t e i n  w a s t e .  T h e  c o n s t a n t  
q u a n t i t y  d u r i n g  t h e  l a t t e r  p a r t  o f  t h e  g r o w i n g  p e r i o d  i s  e s s e n t i a l l y  
a n  i n c r e a s e  b e c a u s e  t h e  p i g  a t  t h i s  t i m e  i s  t a k i n g  o n  f a t  m o r e  r a p · ­
i d l y .  M o r e  t h a n  e n o u g h  f o r  m a i n t e n a n c e  i s  n e c e s s a r y  d u r i n g  t h e  
f a t t e n i n g  s t a g e  b e c a u s e  t h e  p r o t e i n  e x e r t s  a  f a v o r a b l e  i n f l u e n c e  o n  
t h e  d i g e s t i b i l i t y  o f  o t h e r  n u t r i e n t s .  B u t  s i n c e  t h e  a n i m a l  i s  n o t  '  
g r o w i n g  ( a d d i n g  p r o t e i n  t i s s u e )  m a t e f i a l l y  a t  t h i s  t i n 1 e ,  d u e  i n  p a r t
' t o  t h e  f a c t  t h a t  t h e  f a c t o r  o f  p r o t e i n  w a s t e  h a s  b e c o m e  h i g h ,  i t  
d o e s  n o t  n e e d  s o  m u c h  p r o t e i n  a t  t h i s  t i m e  a s  d u r i n g  t h e  g r o w i n g  
p e r i o d .  
I t  w a s  a p p a r e n t l y  ,  s h o w n  t h a t ,  o t h e r  t h i n g s  b e i n g  e q u a l ,  w h e n  
m o r e  t h a n  . 7  p o u n d  o f  dige~tible c r u d e  p r o t e i n  i s  f e d  p e r  d a y  p e r  
1 0 0  p o u n d s  l i v e  w e i g h t  d u r i n g  t h e  f i r s t  w e e k  o f  t h e  e x p e r i m e ' n t ,  t h e  '  
f i n a l  w e i g h t  o f  t h e p i g  a f t e r  s i x  m o n t h s  9 f  f e e d i n g  i , s  i n v e r s e i y  p r o - "  
p o r t i o n a l  t o  t h e .  a m o u n t  o f  c r u d e  p r o t e i n  f e d  a t  t h e  b e g i n n i n g ,  a r i d  
t h a t  w h e n  t h e  a m o u n t  f e d  i s  l e s s  t h a n  . 7  p o u n d ,  t h e  f i n a l  w e i g h t  i s  
d i r e c t l y  p r o p o r t i o n a l  t o  t h e  a m o u n t  o f  c r u d e  p r o t e i n  f e d  a t  t h e  .  
b e g i n n i n g .  " T h i s  · s h o w s  t h a t  t h e  i n f l u e n c e  e x e r c i s e d  b y  a  c o m p a r a ­
t i v e l y  s h o r t  p e r i o d  o f  f e e d i n g  e i t h e r  a  d e f i c i e n c y  o r  a n  e x c e s s  o r  
p r o t e i n  c o n t i n u e s  f o r  a  c o n s i d e r a b l e  l e n g t h  o f  t i m e  t h e r e a f t e r .  I t  
i s  n o t  t o  b e  a s s u m e d ,  h o w e v e r ,  t h a t  c o n d i t i o n s  " l a t e r  i n  l i f e  m a y  n o t  
h a v e  s o m e  i n f l u e n c e .  I n  t h e  o p i n i o n  o f  t h e  w r i t e r  i n  n o t i n g  r e s u l t s  
i n  c o n n e c t i o n  w i t h  t h i s ·  s e r i e s  o f  e x p e r i m e n t s  e x t r e m e  c a s e s  o~ e x ­
c e s s  o f  p r o t e i n  m a y  e v e n  c a u s e  d e a t h ,  a n d  i n  c a s e s  l e s s  e x t r e m e  m a y  
s t u n t ,  t h e  a n i l n a l  s o  t h a t  i t  w i l l  b e c o m e  r u n t y .  
T h e  f a c t o r  o f  p r o t e i n  w a s t e ,  w h e n  o n c e  i n t r o d u c e d ,  a p p a r e n t l y  
b e c o m e s  s u c h  a  f i x e d  t e n d e n c y  o r  h a b i t  t h a t  i t  i s  e l i m i n a t e d  o r  e v e 7 1  
m a t e r i a l l y  r e d u c e d  w i t h  g r e a t  d i f f i c u l t y .  U n d e r  t h e  m o s t  f a v o r a b l e  
c i r c u m s t a n c e s  i t  r e q u i r e s ,  a c c o r d i n g  t o  t h e  d a t a  c o l l e c t e d ,  a t  l e a s t  a  
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month and under ordinary conditions a great deal longer. This 
being true, it is not practical to introduce one or more short main­
ten-ance periods of a few days during which-the pig's ration is re­
duced to a maintenance quantity with the idea of reducing or elim­
inating the factor of protein waste that was established by previous 
"high feeding." If once it is established, it may be reduced in time 
by gradually reducing the ration to a maintenance quantity and 
feeding the pigs on this quantity for some time. This, however, is ~ 
not · practical from the standpoint of feeding market animals. In 
case of valuable breeding animals which it is -desired to develop 
further, it may be practical to go to the trouble and expense of re­
ducing or even of eliminating this factor of protein waste. 
The effect of overfeeding early in life when not carried to ex­
t1~emes will be comprehended better when it is known that in one of 
the auxiliary experiments it was shown that by withholding one­
half of the feed from the pig, twice as large gains in live weight 
were produced. This was brought about by the slow and gradual 
reduction of the ration" in getting from full feed to the maintenance 
quantity. The starting point for this consideration was well along 
toward the maintenance point. The cause of this larger gain ona 
smaller quantity of feed apparently is that by this process of reduc­
tion, the factor of protein waste which had become a habit was 
reduced more rapidly than was the reduction in the ration itself, 
thus allowing more of the ration to be used for the pro.duction of 
gains. Large and economical gains in swine feeding then very 
largely depended upon keeping the factor of protein waste low 
and the factor -of utilization high. 
WATER AS A FACTOR IN FEEDING 
In the last experiment of the series prior to the publication of 
this circular it was apparently observed that a definite amount of 
water in a ration has an important bearing on the extent and the 
econom'y of gains nlade by pigs. When pigs have free access to 
water they apparently drink too much during the hot days of sum­
mer and do not drink enough in winter. ,­
During the suckling period and after they had learned to eat, 
the pigs that were to be used in this experiment were shut away 
from the trough of the darn at - feeding time so as not to allow 
them to eat an excess at this time. They were given a little mangel 
wurzel, clover hay and pasture. After the sow finished eating she 
was given water in her trough to which the pigs also had access. 
During' the last few days before weaning the pigs were given a 
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l i t t l e  s h e l l e d  c o r n .  B y  t h i s  s y s t e m  o f  f e e d i n g ,  t h e  a m o u n t  o f  c r u d e  
p r o t e i n  e a t e n  b y  t h e s e  p i g s  b e f o r e  w e a n i n g  w a s  c o n t r o l l e d ,  a n d  
i m m e d i a t e l y  a f t e r  w e a n i n g  t h e y  w e r e  p l a c e d  o n  e x p e r i m e n t  w h e r e  
a g a i n  t h e y  w e r e  f e d  d e f i n i t e ·  q u a n t i t i e s  o f  n u t r i e n t s .  T h e  p i g s  m a d e  
s m a l l  g a i n s  w h i c h  b e c a m e  a p p a r e n t  w i t h i n  a  v e r y  f e w  w e e k s  a f t e r  
t h e  b e g i n n i n g  o f  t h e  e x p e r i m e n t .  T h i s  b e i n g  t r u e ,  i t  w a s  c o n c l u d e d  
f r o m  a  t h o r o u g h  s t u d y  o f  t h e  d a t a  o f  t h i s  a n d  t h e  p r e v i o u s  e x p e r i ­
m e n t s ,  t h a t  b y  p r e v e n t i n g  t h e s e  p i g s  a c c e s s  t o  t h e  t r o u g h s  a t  t h e  
t i m e  t h e i r  d a m s  w e r e  e a t i n g  a n d  f e e d i n g  t h e m  d r y  f e e d ,  t h e y  d i d  n o t  
d r i n k  w a t e r  e n o u g h  f o r  n o r m a l  d e v e l o p m e n t .  T h i s  w a s  f u r t h e r  
s u b s t a n t i a t e d  b y  t h e  r e s u l t s  o b t a i n e d  a s  t h e  e x p e r i m e n t  p r o g r e s s e d ;  
a l s o  b y  f u r t h e r  i n v e s t i g a t i o n  d u r i n g  t h e  p r o g r e s s  o f  t h i s  l a s t  e x ­
p e r i m e n t .  
T h r e e  m o n t h s  a f t e r  t h e  o p e n i n g  o f  t h i s  e x p e r i m e n t ,  t h e  p i g s  
w e i g h e d  · a n  a v e r a g e  o f  5 5  p o u n d s  p e r  h e a d  l e s s  t h a n  t h o s e  i n  t h e  
f i r s t  e x p e r i m e n t  o f ,  t h e  s e r i e s .  I n  t h e  l a s t  e x p e r i m e n t ,  however~ 
w h e r e  t h e  i m p o r t a n c e  o f  a  d e f i n i t e  a m o u n t  o f  w a t e r  b e c a m e  a p ­
p a r e n t ,  a n d  t h e  a m o u n t  o f  w a t e r  w a s  i n c r e < I s e d  t h e  p i g s  w e r e  " o f f  
f e e d "  f o r  a  t i m e  w h i c h  w a s  r e s p o n s i b l e  f o r  p a r t  o f  t h i s  l o s s .  I t  
a l s o  r a i n e d  a l m o s t  c o n t i n u o u s l y  d u r i n g  t h e  f i r s t  f o u r  w e e k s  o f  t h e  '  
e x p e r i m e n t .  T h i s  a p p a r e n t l y  p r e v e n t e d  v e r y  l a r g e l y  t h e  d r i n k i n g  
o f  w a t e r  o u t s i d e  o f  w h a t  w a s  u s e d  i n  p r e p a r i n g  t h e  s l o p ,  a l t h o  
w a t e r  w a s  k e p t  b e f o r e  t h e m  a t  a l l  t i m e s .  T h e  s l o p  a t  t h i s  t i m e  
w a s  m a d e _  o n l y  t h i n  e n o u g h  t o  p o u r  f r o m  t h e  b u c k e t  r e a d i l y .  I n  
t h e  f i r s t  e x p e r i m e n t  i t  w a s  m a d e  .  t h i n n e r .  T h i s  i n d i c a t e s  t h a t  t h e  
w a t e r  f a c t o r ,  w h i c h  a p p a r e n t l y  w a s  t h e  o n l y  d i f f e r e n c e  b e t w e e n  
t h e s e  t w o  e x p e r i m e n t s ,  i s  o n e  o f  g r e a t  i m p o r t a n c e .  S i n c e  t h e  w a t e r  
f a c t o r  w a s  n o t  c o n s i d e r e d  t h u s  f a r  i n  t h i s  e n t i r e  s e r i e s  o f  e x p e r i ­
m e n t s  e x c e p t  i n  t h e l a s t ,  i t  i s  n o t  k n o w n  w h a t  i n f l u e n c e  i t  m a y  h a v e  
h a d  u p o n  t h e  o t h e r  f a c t o r s  d e t e r m i n e d .  
T h e  p r e s e n t  s t a g e  o f  t h e  i n v e s t i g a t i o n  d o e s  n o t  g i v e  a n y  v e r y  
d e f i n i t e  d a t a  b u t  a s  n e a r  a s  c a n  b e  d e t e r m i n e d  a t  t h i s  t i m e  t h e  
q u a n t i t y  o f  w a t e r  n e c e s s a r y  f o r  m a x i m u m  g a i n s  w i t h  t h e  g r o w i n g  
a n d  f a t t e n i n g  p i g  i s  a s  s h o w n  i n  C u t  I  a b o v e ;  1 2  p o u n d s  p e r  1 0 0  
p o u n d s  l i v e  w e i g h t  p e r  d a y  a , t  t w o  m o n t h s  o f  a g e .  T h i s  i s  r e d u c e d  
t o  f o u r  p o u n d s  a t  e i g h t  m o n t h s  o f  a g e .  T h e  r e d u c t i o n  i n  w a t e r  
m a k e s  p o s s i b l e  t h e  i n c r e a s e  i n  t h e  o t h e r  n u t r i e n t s .  
C A R B O H Y D R A T E  
T h e  a m o u n t  o f  d i g e s t i b l e  c a r b o h y d r a t e  n e c e s s a r y  f o r  m a x i m u m  
a n d  m o s t  e c o n o m i c a l  g a i n s  a c c o r d i n g  t o  t h e  s t a n d a r d  r a n g e s  b e ­
t w e e n  2 . 2  a n d  2 . 6  p o u n d s  p e r  d a y  p e r  1 0 0  p o u n d s  l i v e  w e i g h t ,  start~ 
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ing at the former figure and gradually increasing to the latter dur­
ing the first eighteen weeks or the growing period. This quantity 
of carbohydrate is intended to go with approximately .2 pound of 
ether extract. When the ether extract is increased to the quantity 
shown in the cut the carbohydrate will necessarily have to be cor­
respondingly (on energy content) decreased. During the fatten­
ing period, the last eight weeks, the pigs may be given a quantity 
of carbohydrate such that they are on nearly full feed. According 
to the data at hand, the curve at this time will run approximately 
as shown in the cut. (See page 5.) Pigs apparently will make 
larger and more economical gains if they are given no more than 
they will eat before leaving the trough and still have appetite for a 
little more, so that they cannot be regarded as being on what is 
commonly called full feed. 
ETHER EXTRACT 
By feeding protein and carbohydrate according to the proposed 
new standard shown in Cut I, and using corn meal, middlings 
and tankage as feeds, the pigs get approximately .2 pound of di­
gestible ether extract per 100 pounds live weight per day . 
. It was found that by feeding still more ether extract than this, 
larger and more economical gains are possible. At the present stage, 
the investigation shows that maximum results are obtained by -feed­
ing from .3 to A pound of digestible ether extract per day per 100 
pounds iive weight, starting at the former figure and increasing to 
the latter figure during the course of the feeding period. In order 
to make possible the increase in this part of the ration soy beans 
should be made use of whenever available as they are very rich in 
ether extract and also exceptionally . well adapted to supplying 
protein. 
When feeding as outlined above the pigs should qe weighed ev­
ery week so as to be able to furnish approximately the amounts of 
nutrients per day and per 100 pounds live weight as specified. 
MINERAL MATTER 
Under this head are classified such materials as salt, air slaked 
lime, wood ashes, bone meal, charcoal, and soft coal cinders. By 
feeding some pigs these materials except the bone meal in addition 
to a ration of ground corn and water they made three and one-half 
times as much gain in live weight as other pigs that were fed 
ground corn and water without these correctives. Both rations, 
however, were deficient in protein. 
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C o r n  a n d  p r o b a b l y  s o m e  o t h e r  f e e d s  a r e  d e f i c i e n t  i n  m i n e r a l  
m a t t e r  a n d  i n  o r d e r  t h a t  t h e  p i g  m a y  h a v e  s u f f i c i e n t  o f  t h i s  f o r  bo~e 
c o n s t r u c t i o n  a n d  t o  a i d  i n  d i g e s t i o n  a n d  a s s i m i l a t i o n ,  t h e  a b o v e  
n a m e d  m a t e r i a l s  s h o u l d  b e  k e p t  b e f o r e  h i m  a t  a l l  t i m e s  s o  t h a t  h e  
- c a n  s u p p l y  t h e  d e f i c i e n c y .  T h e  a m o u n t s  r e q u i r e d  b y  p i g s  i n  d i f ­
f e r e n t  l o c a l i t i e s  w i l l  d e p e n d  u p o n  .  t h e  n a t u r e  o f  t h e  s o i l  a n d  w a t e r  
o f  t h e  p a r t i c u l a r  l o c a l i t y .  
S U G G E S T E D  A P P R O X I M A T E  R A T I O N  
I f  a  s w i n e  f e e d e r  d o e s  n o t  h a v e  t h e  a b i l i t y  o r  i n c l i n a t i o n  t o  
f o l l o w  t h e  m e t h o d  o f  f e e d i n g  o u t l i n e d  a b o v e  a n d  w i l l  b e  s a t i s f i e d  
w i t h  r e s u l t s  a c c o r d i n g  t o  h i s  p r a c t i c e ,  t h e  f o l l o w i n g  s u g g e s t e d  a p ­
p r o x i m a t e  r a t i o n  m a y  b e  u s e d :  
P o u n d s  o f  f e e d  p e r  1 0 0  p o u n d s  
F e e d s .  
l i v e  w e i g h t  p e r  d a y .  
A g e  o f  p i g  i n  m o n t h s .  
2  
3  
4  
5  6  
7  8  
G r o u n d  c o r n  ( f i n e )  . . . .  .  . .  .  
2 } )  
2 . 8  
3 . 0  
3 . 2  
3 . 3  
3 . 0  
2 . 6  
S o y  b e a n  m e a l ( g r o u n d  f i n e )  
. 8  
. 9  
1 . 0  
. 6  
. 8  
. 4  
. 4  
S k i m - m i l k  . . . . . . . .  . . . . .  .  
6 . 0  
6 . 0  
6 . 0  
6 . 0  6 . 0  
. 0  
. 0  

W a t e r  .  . . . . .  
.  . . . . . . . . . . .  .  
6 . 6  
5 . 1  
3 . 8  
2 . 6  
1 . 4  5 . 5  
4 . 0  

T h i s  k i n d  o f  r a t i o n  n e c e s s a r i l y  d o e s  n o t  c a r r y  w i t h  i t  s o  m u c h  
m e a n i n g  a s  t h e  m e t h o d  a b o v e  o u t l i n e d  b e c a u s e  t h e r e  p r o b a b l y  a r e  
n o  t w o  f a r m s  w h e r e  t h e  s a m e  f e e d s  a r e  a v a i l a b l e  i n  t h e  s a m e  p r o - ,  
p o r t i o n .  B y  u s i r r g  d i f f e r e n t  f e e d s  a n d  d i f f e r e n t  q u a n t i t i e s  o f  t h e .  
s a m e  f e e d s ,  t h e r e  a r e  a n  i n f i n i t e  n u m b e r  o f  c o m b i n a t i o n s  t h a t  m a y  
b e  m a d e ,  a l l  o f  w h i c h  m a y  b e  g o o d .  
I n  t h e  a b o v e  s u g g e s t e d  r a t i o n  i f  t h e  f e e d s  m e n t i o n e d  a r e  n o t  
a v a i l a b l e  s u b s t i t u t i o n s  m a y  b e  m a d e .  I f  c o r n  i s  n o t  a v a i l a b l e ,  r y e ,  
b a r l e y ,  w h e a t , - r i c e ,  e t c . ,  m a y  b e  u s e d  i n s t e a d .  I f  s o y  b e a n s  a t e  n o t  
a t  h a n d  p e a s  m a y  b e  u s e d  b u t  t h e  q u a n t i t y  m u s t  b e  i n c r e a s e d  a s  p e a s  
d o  n o t  c o n t a i n  a s  m u c h  p r o t e i n .  T h i s  w o u l d  a l s o  i n c r e a s e  t h e  c a r ­
b o h y d r a t e ,  h e n c e  t h e  c o r n  w o u l d  h a v e  t o  b e  c o r r e s p o n d i n g l y  d e ­
c r e a s e d .  O r  t h e s e  m a y  b e  l e f t  o u t  a n d  m o r e  s k i m - m i l k  a d d e d .  S o m e  
o f  th~ p r o t e i n  m a y  a l s o  b e  s u p p l i e d  i n .  t h e  f o r m  o f  c l o v e r  o r  a l f a l f a .  _  
I f  s k i m - m i l k  i s  n o t  a v a i l a b l e  m o r e  o f  s o m e  o t h e r  n i t r o g e n o u s  f e e o  
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may be suppli_ed and also more water as milk is 85 to 90 percent 
water. ' 
In mentioning feeds the writer has had in mind suggesting those 
which may be produced on ,the farm. If nitrogenous feeds are to 
be purchased, oil meal, tankage, blood meal, etc., may be used, but ' 
it is well to remember that, in general, feeds , can be produced more 
economically on the farm than they can be bought. 
FEEDING CORN ANP WATER 
Pigs that were fed on ground corn and water alone for a period 
of six months, the fourth to the ninth months inclusive, made a 
gain of only 20 pounds per head during the entire period as· com­
pared to 250 pounds gain made by other pigs fed a mixed ration 
during the same period. The gains in the fonner case required 21 
pounds t)f ground corn per pound gain, and in the latter 4.6 pounds 
of feed per pounQ of gain. The pigs in both of these cases, ' as 
stated above, were fed in a dry lot during the feeding period and 
they were well fed prior to the time they were placed on experiment. 
It was further shown that ground corn, water and mineral mat­
ter alone will give very good and profitable results when fed during 
the last portion of the feeding period to pigs that have been prop­
erly fed up to six months of age. In one lot where the pigs were 
properly fed during the first four months of the experiment they 
gained I ~o pounds per head during the last two months on ground 
corp, water and mineral matter, while in another lot where they 
were fed ground corn, water and mineral matter during the entire 
experiment, they gained only 26 pounds during the last two ~onths. 
. CLOVER AS A SUPPLEMENT TO GROUND CORN AND MINERAL 
MATTER 
. . By giving pigs acce,s~ ' to a clover pasture in addition_ to ground 
corn, water and mineral matter during the first three months of a 
six months feeding period, they made , 2.7 times as mu~h gain in 
live' weight as was made by the pigs that had grounq corn, water,. 
and mineral matter but no clover. 'Clover is a nitrogenous rough­
age and among other consIderations furnishes protein, which in 
the above case enabled the pigs to make much larger a!1d also much, 
more economical ,gain§. . 
MATURITY 
From the market standpoint, a mature hog is a 'prime hog O"r 
one that has either temporarily or permanently ceased growing and 
taken on the form and finish of hogs of the best grades. 
1 2  
T h e  t i m e  a t  w h i c h  a  p i g  c o m e s  t o  m a t u r i t y ,  a s  f o u n d  i n  t h i s  
s e r i e s  o f  e x p e r i m e n t s ,  i s  d e t e r m i n e d  v e r y  l a r g e l y  b y  t h e  c h a r a c t e r  
o f  t h e  f e e d  a n d  t h e  m a n n e r  o f  f e e d i n g .  P i g s  h a v e  b e e n  b r o u g h t  
t o  m a t u r i t y  a t  w i l l  a n y w h e r e  f r o m  s i x  t o  n i n e  m o n t h s  o f  a g e .  E a r l y  
m a t u r i t y  i n  g e n e r a l  i s  b r o u g h t  a b o u t  b y  f e e d i n g  a n  e x c e s s  o f  n o n ­
n i t r o g e n o u s  n u t r i e n t s  o r  b y .  s u d d e n  c h a n g e s  f r o m  n i t r o g e n o u s  t o  
n o n - n i t r o g e n o u s  f e e d s .  
B y  f e e d i n g  a n  e x c e s s  o f  n o n - n i t r o g e n o u s  n u t r i e n t s  t h e  p i g  d o e s  
n o t  h a v e  s u f f i c i e n t  p r o t e i n  u p o n  w h i c h  t o  m a k e  e x t e n d e d  g r o w t h ,  
t h e r e f o r e  w i l l  l a y  o n  f a t  a n d  d i s c o n t i n u e  t o  g r o w  w h i c h  w i l l  p r o ­
d u c e  a  p r i m e  h o g  a t  a n  e a r l y  a g e .  B y  s u d d e n  c h a n g e s  f r o m  n i t r o g ­
e n o u s  t o  n o n - n i t r o g e n o u s  f e e d s ,  a  r e l a t i v e l y  h i g h  r a t e  o f  p r o t e i n  
w a s t e  r e s u l t s  f o r  t h e  t i m e  b e i n g  a n d  m u s t  b e  s u p p l i e d  f i r s t  f r o m  
t h e  c r u d e  p r o t e i n  o f  t h e  r a t i o n ,  t h u s  l e a v i n g  b u t  l i t t l e  f o r  t h e  g r o w t h  
o f  t h e  p i g .  A t  t h e  s a m e  t i m e  t h e  p i g  w i l l  l a y  o n  f a t  f r o m  t h e  n o n ­
n i t r o g e n o u s  p a r t  o f  t h e  r a t i o n  w h i c h  r e s u l t s  i n  t h e  s a m e  t h i n g  a s  
a b o v e :  n a m e l y ,  e a r l y  m a t u r i t y .  E a r l y  m a t u r i t y ,  h o w e v e r ,  c a n  
e a s i l y  b e  c a r r i e d  t o  e x t r e m e s  a s  u n d e r  t h e s e  c o n d i t i o n s  a  p i g  w i l l  
n o t  g r o w  a s  l a r g e  n o r  a s  r a p i d l y ,  h e n c e  w i l l  m a k e  m o r e  e x p e n s i v e  
g a i n s .  T h e  t h i n g  t o  s t r i v e  f o r  i s  t o  b r i n g  t h e  p i g  t o  m a t u r i t y  a t  
t h e  t i m e  h e  i s  t o  b e  m a r k e t e d  a n d  n o  s o o n e r .  
B U L K  I N  A  R A T I O N  
B y  f e e d i n g  p i g s  a  b u l k y  r a t i o n  d u r i n g  t h e  e a r l y  p a r t  o f  t h e i r  l i f e  
w h e n  t h e i r  c a p a c i t y  f o r  e a t i n g  f e e d  i s  g r e a t e r  t h a n  t h e i r  a b i l i t y  t o  
u t i l i z e  t h e  d i g e s t e d  m a t e r i a l ,  t h e  a p p e t i t e  m a y  b e  s a t i s f i e d ,  t h e  d i ­
g e s t i b l e  n u t r i e n t s  h e l d  d o w n  t o  t h e  p r o p e r  p o i n t ,  a n d  t h e  c a p a c i t y  
l a r g e l y  r e t a i n e d .  T h e s e  a r e  i m p o r t a n t  c o n s i d e r a t i o n s  b e c a u s e  l a t e r  
i n  l i f e  p i g s  n a t u r a l l y  e a t  a  s m a l l e r  q u a n t i t y  p e r  h u n d r e d  p o u n d s  l i v e  
w e i g h t  a n d  l e s s  t h a n  t h e y  n l i g h t  u t i l i z e .  T h e  s u b s t i t u t i o n  o f  c o n ­
c e n t r a t e d  f o r  b u l k y  f e e d s  l a t e r  i n  l i f e  i s  t h e r e f o r e  a d v i s e d .  
F u r t h e r m o r e ,  b y  t h e  i n t r o d u c t i o n  o f  a  r o u g h a g e ,  d i g e s t i o n '  i s  
s o m e w h a t  r e t a r d e d  e x t e n d i n g  t h e  t i m e  o v e r  a  l o n g e r  p e r i o d ,  t h u s  
r e n d e r i n g  a  s m a l l e r  e x c e s s  o f  d i g e s t i b l e  n u t r i e n t s  a v a i l a b l e  a t  a n y  
g i v e n  t i m e  o v e r  a n d  a b o v e  w h a t  c a n  b e  i m m e d i a t e l y  u s e d .  T h i s  l i m i t s  
.  t h e  f a c t o r  o f  p r o t e i n  w a s t e  a n d  i n c r e a s e s  t h e  e f f i c i e n c y  o f  t h e  r a t i o n ,  
m a k i n g  p o s s i b l e  l a r g e r  a n d  m o r e  e c o n o m i c a l  g a i n s .  T h e  a m o u n t  
o f  r o u g h a g e  f e d  m a y  b e  e a s i l y  o v e r d o n e  a s  t h e  p i g  h a s  o n l y  o n e  
s m a l l  s t o m a c h  a n d  c a n n o t  b e  e x p e c t e d  t o  o b t a i n  m o r e  t h a n  a  s m a l l  
p a r t  o f  t h e  n u t r i e n t s  n e c e s s a r y  f o r  l a r g e  g a i n s  f r o m  f e e d s  o f  t h i 3  
c h a r a c t e r .  
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Bulk in a ration, as has been outlined above, is a desirable factor 
during the growing stage and especially during the earlier part 01 
it. Clover, alfalfa and other green feeds are bulky, consequently, 
in as far as bulk may be furnished by feeds of this character they 
answer ~he purpose very well. For winter, finely chopped clover or 
alfalfa hay also answer the purpose to some extent, but these have 
the disadvantage, when fed in slop, of having pieces of cut stem~ 
that are more or less sharp and may injure the digestive tracT 
because the pig does not masticate feed fed in this form. To over· 
come this, clover and alfalfa should be fed in a form so that they 
will be thoroughly masticated. 
By feeding quantities of water, as outlined above, this will also 
furnish bulk to the ration, but the relation between the water as 
bulk and the bulk that may be furnished by dry feeds has not yet 
been determined. 
THE NUMBER oF' F'EEDS PER DAY 
When pigs during the growing period were put on full feed 
and fed three times per day, other conditions being equal, they 
made no larger gains than when they were fed twice per day. By 
feeding three times per day, they ate more feed without making 
correspondingly larger gains which made the gains more expensive. 
During the- fattening stage feeding three times per day was more 
effective than feeding twice. 
But when the pigs were fed a limited quantity, according to 
the standard above outlined, feeding three times per day gave ma­
terially larger and more economical gains· than when such ration 
was fed in two equal portions per day. Feeding three times per 
day p.lso produced larger and mDre economical gains when a con­
centrated ration was fed than was the case with a bulky ration. 
Three times per day feeding was also. more effective early rather 
than in the later stages of the growing period. A possible explana­
tion of these phenomena is as follows: . 
The protein is digested in the stDmach and digested quite read­
ily. The storage capacity of the pig for protein is limited, conse­
quentlywhen he is fed a comparatively large quantity of this at a 
given time, as is the case in feeding twice per day, the material is 
all digested within a short time and taken into. the circulation. Since 
the storage capacity is small and the pig's capacity for utilizing this 
material is limited, the excess must immediately be diverted into 
the channel of protein waste. This reduces the amount of prDtein 
which might otherwise be used for the production of gains in live 
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w e i g h t .  W h e n  t h e  r a t i o n  i s  f e d  i n  t h r e e  e q u a l  p o r t i o n s ,  t h e  f a c t o r  
o f  p r o t e i n  w a s t e  i s  s m a l l e r ,  t h e r e f o r e  l a r g e r  a n d  m o r e  e c o n o m i c a l  
g a i n s  r e s u l t .  
W i t h  a  l i m i t e d  r a t i o n  a s  a b o v e  s p e c i f i e d ,  f e e d i n g  t h r e e  t i m e s  
p e r  d a y  i s  m o r e  e f f e c t i v e  w i t h  a  c o n c e n t r a t e d  r a t i o n  t h a n  w i t h  a  
b u l k y  r a t i o n  b e c a u s e  a  b u l k y  r a t i o n  i s  d i g e s t e d  l e s s  r e a d i l y ,  h e n c e  i t  
d o e s  n o t  r e n d e r  t h e  m a t e r i a l  a v a i l a b l e  s o  r a p i d l y .  T h e r e  i s  t h e n ,  
a c c o r d i n g  t o  t h e  e x p l a n a t i o n  a b o v e ,  n o t  s o  g r e a t  a  q u a n t i t y  d i v e r t e d  
i n t o  t h e  c h a n n e l  o f  w a s t e .  
F e e d i n g  t h r e e  t i m e s  p e r  d a y  u n d e r  t h e s e  c o n d i t i o n s  i s  m o r c  
e f f e c t i v e  e a r l y  i n  t h e  g r o w i n g  p e r i o d  t h a n  l a t e r ,  b e c a u s e  u n d e r  n o r ­
m a l  c o n d i t i o n s  t h e  p i g ' s  ' a b i l i t y  t o  e a t  l a r g e  q u a n t i t i e s  o f  f e e d  i n  
p r o p o r t i o n  t o  h i s  l i v e  w e i g h t  g r o w s  s m a l l e r  a s  h e  g r o w s  o l d e r .  T h e  
o l d e r  p i g  t h e n  d o e s  n o t  e a t  m u c h  m o r e  t h a n  c a n  b e  i m m e d i a t e l y  
u t i l i z e d ·  e x c e p t  o f  a  h i g h l y  n i t r o g e n o u s  r a t i o n .  
F e e d i n g  f o u r  t i m e s  p e r  d a y  g i v e s  n o  b e t t e r  r e s u l t s  t h a n  t h r e e  
t i m e s  e x c e p t  d u r i n g  t h e  c l o s i n g  w e e k s  o r  t h e  f a t t e n i n g  s t a g e  o f  t h e  
e x p e r i m e n t ,  w h e n ,  b y  t h i s  m a n n e r  o f  f e e d i n g  t h e  p i g  m a y  b e  i n ­
d u c e d  t o  e a t  m o r e  f e e d  w h i c h  s e e m s  t o  b e  t h e  m o s t  i m p o r t a n t  f a c t o r  
a-~ t h i s  t i m e .  
O T H E R  F E E D I N G  C O N S I D E R A T I O N S  
W h e r e  a  b u n c h  o f  e i g h t  o r  t e n  p i g s  o r  m o r e  a r e  f e d  o u t  o f  a  
c o m m o n  t r o u g h ,  .  t h e  m o s t  r a p i d  e a t e r s  g e t  t h e  m o s t  f e e d  a n d  c o n ­
s e q u e n t l y  t o o  m u c h ,  w h i l e  t h e  s l o w e r  e a t e r s  d o  n o t  g e t  e n o u g h .  
M o r e o v e r ,  t h e  p i g s  t h a t  a r e  e a t i n g  a n  e x c e s s  g r a d u a l l y  b e c o m e  " f i l l e d  
u p "  s o  t h a t . t h e y  l o s e  t h e i r  a p p e t i t e  a n d  t h e n  g o  " o f f  f e e d "  a n d  e a t  
l e s s ,  l e a v i n g  t h e  b a l a n c e  f o r  t h o s e  t h a t  e a t  m o r e  s l o w l y  w h i c h  i s  
a l s o  a n  e x c e s s  f o r  t h e s e .  T h e  r e s u l t  i s  t h a t  a l l  t h e  p i g s  i n  t h e  l o t ,  
e v e n  t h o  t I l e  e n t i r e  b u n c h  i s  f e d  t h e  p r o p e r  q u a n t i t y ,  w i l l  g e t  a n  
e x c e s s  o f  p r o t e i n  a t  s o m e  t i m e  w h i c h  w i l l  r e s u l t  i n  a  h i g h  f a c t o r  o f  
p r o t e i n  w a s t e ,  a n d  w i l l  n o t  a l l o w  p i g s  f e d  i n  t h i s  m a n n e r  t o  m a k e  
a s  l a r g e  g a i n s  a s  i s  p o s s i b l e .  .  T h i s  d i f f i c u l t y  i s  i n c r e a s e d  t o  t h e  
m a x i m u m  w h e n  t h e  f e e d  o r  f e e d s  f u r n i s h i n g  t h e  g r e a t e r  p a r t  o f  t h e  
p r o t e i n  a r e  f~d s e p a r a t e l y  a n d  i n  a  c o n c e 1 1 : t r a t e d  f o r m .  T h e  · l a r g e r  
t h e  n u m b e r  o f  p i g s  t h a t  a r e  f e d  t o g e t h e r ,  t h e  g r e a t e r  a l s o  i s  t h e  
d i f f i c t . . l t y  o f  g e t t i n g  p r o p e r .  d i s t r i b u t i o n  ' o f  t h e  f e e d .  T h i s  d i f f i c u l t y  
i s  r e d u c e d  t o  a  m i n i m u m  i n  a  p r a c t i c a l  w a y ,  ' w h e n  a l l  t h e  f e e d s  o f  
t h e  r a t i o n  a r e  g r o u n d  i n t o  a  f i n e  m e a l  a n d  t h o r o l y  m i x e d  w i t h  t h e  
p r o p e r  q u a n t i t y  o f  w a t e r ,  a n d  w h e r e  p i g s  o f  e q u a l  s i z e  a n d  c o n d i ­
t i o n  o f  h e a l t h  a r e  f e d  t o g e t h e r .  T h e y  m u s t  a l s o  b e  f e d  s o  t h a t  a l l  
t h e  p i g s  i n  t h e  b u n c h  c o m e  t o  t h e  f e e d  a t  t h e  s a m e  t i m e .  
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It was found that by feeding pigs in individual stalls and weigh­
ing the feed for each pig separately, larger gains could be produced 
during the growing period. The explanation of this is that when 
pigs are fed in individual stalls each pig gets its requisite amount 
of nutrients, protein especially. Consequently it does not get an 
excess and does not set up so high a factor of protein waste. The 
practicability of this manner of feeding, however, has not yet been 
determined. 
By way of suggestion it t;night be said if corn is not to be ground 
that it seems possible to get a good distribution of the nitrogenous 
part of the ration when the protein is fed in the form of soy beans 
or peas, to feed these together with the vines and hulls and spread 
out thinly on a pasture. It takes time for the pig to do the hulling 
and grinding, thus more nearly giving all the individuals of the lot 
an equal opportunity. 
A ration for maximum efficiency should also be well provided 
with variety: that is, it should contain a larger number -of feeds 
rather than only two or three. Different feeds probably contain 
different substances that are not differentiated in the classified nutri­
ents, but still the animal body needs them and the greater the num­
ber of feeds in a ration, the greater will be the probability of SllP­
plying what the pig needs of these . . 
Where pigs are fed on pasture, as is usually the case, and es­
pecially on. mixed pasture, the above mentioned factor of variety 
is materially benefited. In making up a ration for pigs on pasture, 
regard should be had for the amount and character of nutrients ob­
taineq from the same. The nutrients fed in the form of con~en­
trates in the complementary part of the ration may be reduced by 
the same amount as is obtained from the pasture allowing sufficient 
extra in the case of the pasture to supply the necessary energy for 
gathering that part of the feed. Just how much pigs can get from 
pasture to the best advantage has not yet been determined. 
It is generally conceded that small and hard seeds when used as 
£eed for swine must necessarily be ground or thoroly soaked to get 
best results. The principal benefits to be derived . from · grinding 
corn, as seen by the writer, are (I) that it may be mixed better 
with the nitrogenous part of the ration, thus acting as a dilutant. 
This makes possible a better distribufion of the protein in the ration· 
among the individuals of a lot. (2) It renders possible the feeding 
of the proper quantity of water to better advantage. 
For feeding bacon hogs for market and breeding hogs during 
the period of development, the same system Cl;s above outlined may 
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b e  e m p l o y e d  b y  s i m p l y  a d j u s t i n g  t h e  g r o w i n g  p e r i o d  t o  t h e  p r o p e r  
l e n g t h  a n d  e l i m i n a t i n g  t h e  f a t t e n i n g  p e r i o d .  M a t u r e  h o g s  s h o u l d  
b e  f e d  s u f f i c i e n t  p r o t e i n  t o  m a i n t a i n  t h e  n o r m a l  p r o t e i n  m e t a b o l i s m  
a n d  e n o u g h  o f  n o n - n i t r o g e n o u s  m a t e r i a l  t o  k e e p·  u p  t h e  d e s i r e d  
c o n d i t i o n .  W a t e r  i s . .  a l s o  a n  i m p o r t a n t  c o n s i d e r a t i o n  f o r  m a t u r e  
h o g s .  T h e y  a p p a r e n t l y  w i l l  n o t  m a i n t a . i n  t h e  h i g h e s t  d e g r e e  o f  
v i t a l i t y  a n d  u s e f u l n e s s  o n  a  s m a l l  q u a n t i t y  o f  w a t e r .  
M A I N T E N A N C E  R E Q U I R E M E N T  
T h e  d a t a  o f  t h i s  s e r i e s  o f  e x p e r i m e n t s  r e l a t i v e  t o  m a i n t e n a n c e  
s h o w s  t h a t  a  p i g  c a n  b e  m a i n t a i n e d  o n  a p p r o x i m a t e l y  . 1 0  p o u n d  
o f  d i g e s t i b l e  c r u d e  p r o t e i n ,  - 4 0  p o u n d  d i g e s t i b l e  c a r b o h y d r a t e ,  a n d  
. 0 4  p o u n d  d i g e s t i b l e  e t h e r  e x t r a c t  p e r  d a y  p e r  1 0 0  p o u n d s  l i v e  
w e i g h t .  I t  i s  a n  i n t e r e s t i n g  f a c t  t h a t  t h e  m a i n t e n a n c e  r e q u i r e m e n t  
f o r  p i g s  i s  a  c o n s t a n t  q u a n t i t y  w h e n  c a l c u l a t e d  p e r  1 : 0 0  p o u n d s  l i v e  
w e i g h t .  T h i s ,  h o w e v e r ,  l e a v e s  o u t  o f  c o n s i d e r a t i o n  v e r y  h i g h  c o n ­
d i t i o n ,  i n  w h i c h  c a s e  t h i s  w o u l d  p r o b a b l y  n o t  h o l d  t r u e ,  t h e  a m o u n t  
r e q u i r e d  b e i n g  s l i g h t l y  l e s s  b e c a u s e  p i g s  i n  t h i s  h i g h  c o n d i t i o n  c a r r y  
m o r e  f a t .  w h i c h  i s  r e l a t i v e l y  i n a c t i v e  t i s s u e .  F o r  t h e s e  d e t e r m i n a ­
t i o n s  t h e  p i g s  r a n g e d  i n  w e i g h t  f r o m  5 0  t o  n e a r l y  5 0 0  p o u n d s  a n d  
w e r e  o f  v a r i o u s  b r e e d s  a n d  o f  d i f f e r e n t  c o n f o r m a t i o n ,  r a n g i n g  f r o m  
w h a t  i s  o r d i n a r i l y  t e r m e d  " h a r d  f e e d e r s "  t o  " e a s y  f e e d e r s . "  
C O E F F I C I E N T S  O F  D I G E S T I B I L I T Y  
A s  s h o w n  b y  t h e  f i r s t  d i g e s t i o n  e x p e r i m e n t  o f  t h i s  s e r i e s ,  p i g s  
d i g e s t "  n i t r o g e n  f r e e  e x t r a c t  c o n s t a n t l y  u n d e r  v a r i o u s  c o n d i t i o n s .  
T h e  c o e f f i c i e n t  o f  d i g e s t i b i l i t y  f o r  t h i s  n u t r i e n t  a s  d e t e r m i n e d  i n  
t h i s  , e x p e r i m e n t  i s  9 3 .  F o r  t h e  o t h e r  n u t r i e n t s  t h e  c o e f f i c i e n t s  o f  
d i g e s t i b i l i t y  v a r y  a c c o r d i n g  t o  d i f f e r e n t  c o m b i n a t i o n s  o f  f e e d  a s  
f o l l o w s :  
C r u d e  p r o t e i n .  .  . . . . .  .  . . . . . . . . . .  .  . . . .  . . . . . . . .  7 2  t o  8 7  

C r u d e  f i b r e  . . . . . . . . . . . .  . . . .  . . . . . . . .  . . . . . . . . . . - 1 3  t o  6 9  

E t h e r  e x t r a c t  . . . . . .  . .  .  . . . .  . . . . . . .  . . . . . . - . . . . . .  6 6  t o  1 1 5  

A s h  . . . .  . .  . .  .  . . . .  . . . . . .  . . . .  . .  . . .  . . . . .  .  .  . .  1 8  t o - 6 2  
T h e  f a c t o r  I  I S  i n  t h e  c a s e  o f  e t h e r  e x t r a c t  w a s  b r o u g h (  a b o u t  
b y  t h e  a d d i t i o n  o f  t a n k a g e  t o  ' c o r n  m e a l ,  i n  w h i c h  c a s e  w i t h  t h e  
c o m b i n a t i o n  o f  t h e  t w o  f e e d s '  mor~ e t h e r  e x t r a c t  w a s  d i g e s t e d  f r o m  
t h e  b a s a l  r a t i o n - c o r n - t h a n  w a s  p o s s i b l e  w h e n  c o r n  a l o n e  w a s  
f e d .  . T h i s ,  a c c o r d i n g  t o  t h e  s y s t e m  o f  c a l c u l a t i o n ,  m u s t  n e c e s s a r i l y  
b e  c r e d i t e d  t o  t h e  ·  t a n k a g e .  
CARBOHYDRATE 
In the second digestion experiment of this, series, with various 
combinations of feeds the curve representing the coefficient of di­
gestibility for carbohydrate, which includes both nitrogen free ex­
tract · and crude fiber, runs practically constant at 90, (within the 
limits of experimental error) : Comparing this with the figure 93 
obtained for nitrogen free extract in the previous experiment, it 
would seem that the crude fiber that was included in the second 
experiment had the effect of reducing the amount of carbohydrate 
digested by 3 %. In the second experiment the following feeds 
were used in the various periods: ground corn; ground ' corn and 
red dog flour; ground corn, red dog flour and cracklings; ground 
corn and tankage in two proportions; ground . corn, tankage and 
cracklings; ground corn, red dog flour, tankage and cracklings. 
CRUDE PROTEIN 
In regard to crude protein, the average coefficient of digestibility 
for the two pigs in period I of this second experiment where ground 
corn alone was fed is about 78. For period 2 when ground corn 
and red dog flour were fed it is 80, and during period 3 when 
ground corn, red dog flour and cracklings were fed it is 82, show­
ing a constant incr~ase by the addition of the two above mentioned 
feeds to ground corn as a basal ration. During the following ' 
period, 4, when the ground corn and tankage were fed, the curve 
drops from 82 to 67, apparently showing that the crude protein of 
tankage is much less digestible than it is in the other three feeds 
mentioned. During period 5 when a still larger proportion of 
tankage was fed, the curve rises somewhat with one pig and falls 
sti1llower wjth the (Jther, the average of the two being a little lower 
than in period 4. 
During period 6 when ground corn, tankage, and cracklings 
were fed,the curve comes back to about 70. After this time when 
the pigs were fed corn meal, red dog flour, tankage and cracklings 
in quantities that were gradually reduced from full feed to main­
tenance and two weeks of maintenance feeding thereafter, the curve 
gradually rises to nearly 80. After a period of fasting of eight 
days, the curve starts at about the same point and continues to rise 
to approximately 85, but only ground corn and cracklings were fed 
during this stage. Thus the coefficient of digestibility for crude 
protein under the various conditions of this experiment ranges 
from 67 to 85. It seems that both the reduction in the ration from 
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f u l l  f e e d  t o  m a i n t e n a n c e  a n d  t h e  f e e d i n g  o f  t h e  s a m e  k i n d  o f  r a t i o n  
f o r  a n  e x t e n d e d  p e r i o d  o f  t i m e  h a v e  t h e  e f f e c t  o f  i n c r e a s i n g  t h e  
a m o u n t  o f  t h ,i s  n u t r i e n t  d i g e s t e d .  
E T H E R  E X T R A C T  
T h e  c o e f f i c i e n t  o f  d i g e s t i b i l i t y  f o r  e t h e r  e x t r a c t  w i t h  o n e  e x c e p ·  
t i o n  r a n g e s  b e t w e e n  7 0  a n d  9 0 .  D u r i n g  p e r i o d  2  w h e n  c o r n  a n d  
r e d  d o g  f l o u r  w e r e  f e d ,  i t .  d r o p s  t o  6 0 .  F r o m  p e r i o d  2  t o  p e r i o d  8  
i n c l u s i v e  t h e r e  i s  a r i s e  i n  t h e  c u r v e  f o r  e t h e r  e x t r a c t  f r o m  6 0  t o  9 0 .  
T h i s  c o i n c i d e s  w i t h  a n  i n c r e a s e  o f  b o t h  t h e  c r u d e  p r o t e i n  a n d  e t h e r  
e x t r a c t  f e d  d u r i n g  t h i s  t i m e  a n d  m a y  b e  c a u s e d  b y  t h e  i n c r e a s e  i n  
o n e  o r  b o t h  o f  t h e s e  n u t r i e n t s .  .  
P H O S P H O R U S  
T h e  c o e f f i c i e n t  o f  d i g e s t i b i l i t y  o f  p h o s p h o r u s  r a n g e s  b e t w e e ! !  
2 0  a n d  7 0  w i t h  a n  a v e r a g e  o f  a b o u t  4 5 ,  b e i n g  l o w e s t  d u r i n g  t h e  
f i r s t  p e r i o d  w h e n  a  s m a l l  q u a n t i t y  w a s  f e d  a n d  h i g h e s t  d u r i n g  t h e  
f o u r t h  p e r i o d  w h e n  a  l a r g e r  q u a n t i t y  w a s  f e d .  
A b o u t  2 8 %  o f  t h e  t o t a l  a s h  w a s  d i g e s t e d  i n  t h i s  e x p e r i m e n t .  
R E S U L T S  
F o r t y  p e r c e n t  g r e a t e r  g a i n  i n  l i v e  w e i g h t  w a s  p r o d u c e d  w i t h  ·  
p i g s  t h a t  w e r e  f e d  a c c o r d i n g  t o  t h e  m e t h o d  · o u t l i n e d  h e r e i n ,  a s  c o m ­
p a r e d  t o  o t h e r  p i g s  t h a t  w e r e  .  f e d  a c c o r d i n g  t o  t h e  W o l f f - L e h m a n n  
f e e d i n g  s t a n d a r d .  T h i s  g r e a t e r  g a i n  w a s  a l s o  p r o d u c e d  a t  a  s m a l l e r  
c o s t  p e r  p o u n d  b u t  t h e  e x a c t  c o s t  h a s  n o t  y e t  b e e n  d e t e r m i n e d  w i t h  
s u f f i c i e n t  a c c u r a c y  t o  w a r r a n t  p u b l i s h i n g .  
T h e  f i n a l  l i v e  .w e i g h t  t h a t  · m a y  b e  a t t a i n e d  a t  e i g h t  m o n t h s  o f  
a g e  h a s  n o t  y e t  b e e n  a c c u r a t e l y  d e t e r m i n e d .  I n  t w o  l o t s  o f  t h e  
f i r s t  e x p e r i m e n t  o f  t h i s  s e r i e s  a  l i v e  w e i g h t  o f  2 8 0  p o u n d s  w a s  
r e a c h e d .  I n  t l : I e s e  t w o  l o t s ,  t h e  v a r i o u s  n u t r i e n t s ,  i n c l u d i n g  w a t e r ,  
a p p a r e n t l y  w e r e  s u p p l i e d · ,  i n  a . p p r o x i m a t e l y  t h e  r i g h t  q u a n t i t i e s ,  
p a r t l y  b y  d e s i g n  a n d  i n  p a r t  b y  a c c i d e n t .  W h e n  a l l  t h e  f a c t o r s  t h a t  
e n . t e r .  i n t o  t h e  p r o b l e m  o f  s w i n e  f e e d i n g  s h a l l  h a v e  b e e n  d e t e r m i n e d  
i t  i s  t h o u g h ,t  t h a t  t h e  w e l l  b r e d  p i g  m a y  b e  f e d  t o  w e i g h  3 0 0  p o u n d s  
a t  e i g h t  m o n t h s  o f  a g e  a t  a  c o s t  o f  a p p r o x i m a t e l y  1 2 0 0  p o u n d s  o f  
f e e d  ( d r y  f e _e d  b a s i s ) .  
